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J leimc|5S elcrclRiJI 


fePlfW MRS A 

1 


dwga 

SjF WlcT Wf ^ oIHrf Ft $W <k£lRi|| #TR c|R 

f. dViKl 3ft? ^0HU| tbclH cfTct elcrclRiJI cl? IciM^ln 
^Hld^ w\ ctt^t fa&m ^-^sfat.^^Rtrcft 
cf>1R|cp|3Tf ^TRT ^ ?lifcHi<Jcp ??ct t. $ ^ct ekclRdl ?*TRt 
cf>1R|cp|3Tf <5 ^RTftdcp<^ 3Kiilwd 6Hdlcj^ ^Hoilfciq)' cpt 
mi cpTcmTTci^t ?nfo m?\ 3k fan t 

cCTfTcRcTT^. 


W% 

c|5?Ht 3 <fT fcatt fcERT PR *let «t<t£!R<Jl f I'^elWlIBch 

3 fnr ^chIchmI ^ cpt ?Rt? jr cpistt cir} 1fa\ 

t . cpf elcrclRiJI 3?T cpgidt 3 WR-efR 3TT<t t. ^ STcRT-STeFT ?HI, 
trT3fR3Tlc|DR^l7R^nrrt. 

0 
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W 3T^laTT t 3 + 6 KI ?Rt? ^Reff 
MRill 


6HI , <] cp$i4l VI'SW cfr 31^7’tnt 31R3t^’»T 





afr^HT^TMrr?t, f^3^T 
IR ^clK ^Icb^t WH cT5T 3 
3TT ^I’HcpcI f. 


3Jlf<j q^3# cpt l^cU 
3TT^Tt^^cTcl5lli^t. 


cgvt$ *ft f afr cif t <pFit 

SR eHIclR ^cT I, olf sF f^ 


c|5f ^ (off 300 ^ 1000 fiRfT 
^l^'flcl^t) efR^TSIFf qgct. 


% c^ ^ 


elcrclRtll 3JcPT-3JcPT c|jf UFTFt ^t^Rfc^SJ^'TF^t. 
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3 ]mi £HI felill 


^Rt Uefctf 3jk 3Tra! 

cmdlPwi eRftf. 


eTfcft ft *SJI<ikN c||Ri^ *TcT, 


ef^t elcrcIRill^ 
3TIefRt m^FT cT5T ^ 
<6d) <31*1 cfR 

q?# 3fR$tet 

3M3. 


M«hq>l«l cT cCT^T meR elcrclRqi | 


PW 3jk HH 
$*6KI ifc 


£ WR 3 ^ clRcf f 3fk TRt? <5 
fm fclClfm ^ eHlrl t 

/^fefTFTK^N 

( 3ft7?f|^ cI5t W-2T 


^ j1 j I6 
cfT 6isl ^IMcJK 


cbl(vichl3#cpr^r 


cPTt-cU^ Pl6Wd ciqpioiiori cTFTZf?T 
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3TT3Tt eicrclReil W Mg^irl t, clt^T 'gttllcpffltiY 

eft fjFFftRt ftftI 3^ m 6RT^ ^ tft. 




3TR eft?eft yfcRSTT yulicit ^ 
tclftf^IT eft teUT eHFT t TTcU $3t t. 




Rn-^dHi §el4l 
3lK-ll4l Med I wise}... 
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^^dHWcbM^3^^3TT^cI5tt.f^Tt#TR h 
3H^ft^f6RT^^5 ^RTT^hTT 3flT cW-lci)) efR% 
tM 3 tSclR $ ^ Wl. 


HIE 


^5 ms *ieT 3ik eiT^iHeil 

Tf 3W*1I SR chi fel4j|. 
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ifcilejwlfccb ifrfeRlt 

aflcPT^cTaimtt.^ 
Plchd^ cfTc^THRH 


T?TRR eft ftMt 3 qgtT t. 


_ / ^RkcptHT^Tc^t. t ] 

?jjc^ ^f\l 3l i^ Tl ^ Slk^t ^crclfoii 



JldlUch^ ^IRRIT^^t^T 

OccilSI cf^fRt ejR-cliiT cfr c!d| ^ 


Arizona Science Center & Ask A Biologist Funded by the National Center for Research Resources of the National Institutes for Health Page 8 



































































l$6||A|)fcd) m 3TCR 3ifM 


^ 6 >crcl R<ji c^ T 
tK 61^1^ 3 
^^frfePJSTcKT 

A 




§^*1 *fc^ 
elcrclRill cfc 



3ft? ^ *fttfff ft? ?M *IcT tcRlf^IT ft 
6f|-6f|f^t3TTcIR6RT jTTrrl. 



^fcRWfcT 3ft? ^leicll cCT +ue1d 
eHT^?f^. W^3 MHMc|?TW 
3ft?^U3 3JT£Wft?7IT 



W~W *fc^ 6lcrclR<JI cntRT effect. 
^sITcft oFT^t ftf *T? elcrclR'Lil 3TTc|ReRT 
afrit. 



^ W ?RT 3 t^T effect TO ^ZT 

tfft 3 W ePRTT t. ?fRt 6|f^ir fq?? ri eRT 
t\i | 3ftT foMt Hdt tR ek 3Tlf t. 



f^orarTf cnittk^cTRfT 

m t teller 3THT 3frr 
ftoft ri ef^ cFt, cmlfcp m 
cprstcP^sf^T^f W8JT. 



WEm 


ofeftttt3^ri^cft?I£ 

ijcps eft 3ft? eRcl SM’ft'i 

Hf^cFT. 
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MRSA feipsf, ?ft 3tt?McT 3Tlfcj oFT?f 1R 
■HIS <^m ^. 


i-1 v'vv'V 


□ 


CU 


I /J 


31W 

ijRciii cit^r 

*■**«« 

atm J&d 

jT Q 1 




MRSA 

WK el5T % ?\i. efft>T m fS $S\\ f 3TT 

foracPt it sft... 




+jRcpcl Wf ft ^cpq*i ^rftcft 3tt? 
^ ^Hl^cHIdMl cpw 3TTcft t. 


^fttcFTfcfNt ft ft# ^ ^ 

^cfPj cT yHl+lfilili tfcjRFFft 
8t<ft i$ ^fHt iR*TRJ3Tli cT 

ST^pit 6 MI 4 JI vJllcll 
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3TeT 3TRW^"?lt pencil t. 
3*t HcTT t fcE> f?TI^ ftTt l^TRt 
^dlddl 
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4M|uprf 

3? <jPlt|| $'Mi’ll 3JRsTf ^ STT^TcT 7?^ cJIct cfgcT t5l£-t5l£ 
^tcff t # £. cIRflcT *f $ ofa ^ Sit Fit t 

irt ^JCToMt fefT t. WgcT ^ ^HJllcjl, ofat oildiuj m 

eldilRill, ter w cbll^lcbl t eFf t. 

oilcjiu] elcrdRiii ?R^t nr Tferet cn^ oftcff ^ ^ 

W t ■ 3Ter cTcp ?oTRf fcp^T ^ oftcPJ3Tf cpf H?cIH cpf ^TT 

^cpt t. ^rcr tfi *m\ 3rot qpn^ st ^ 3tft m>\ f . 

4tcPJ3Tf cpT 3JGRH cR^ cfTc) ^iPlcJjl' ctf 4kpjfc|:j1Hl 
?JT ^rilRiltdlfa W cU^r f. 



I^CJ) 6|gcl *1^ ^Pl^ll 

3ticpr cpif ?rra^ ^ JWW 3ft7 3? ^ jRiRt ^ 

FTfTT. tcfTfW^TTrT t fc|D £Rcft 1T7 
7?^ cfTc) 7Wt ?*[Hf cpf 3ffR 3fTfRT eMl Picmcf eft 
cl? 5 tpfe 9 fcT sMt ?t jJTRT ?Flt. W oi)c||uj 
cTR3^ f|# i\ ^ cR eM ?l*TT. 


iftfScUMIcft 

^rter hmcjj hII^cp yunci) 3 eicnf eft ?cpif t. ^ irter 3 
100 ?JT 1,000 ftcMd< ftcft. WtocRtcr39 

CKICK ftcfft.^THtW CJI^R-Ccm ^ STf^T^ffT cf?r. 
oftcpj eft m & 1 4te? # ?cct! 

t. ^ cncT $M&. 3k ftcMcN tR i. 


4tcPJ e[gcT t?lt ofa eft WR\ tft 3WT t. 

qfc-fer w ifcr-M ^ fart ^rfa fajrc 

"?Tlf6lW^^t.?^era^^ra4^fen?^5llPlc|3 
^cp fart eft clfcT rtft ?cpl?UT ?rt*M cp^cf t. 


^CToRM eft ^Tfa ^3 fcP? ^ 5 llPlc|j ^l^chH ^IT 

SclJlf cliT ^TlcT cR^ t. W TTT?cl5rtte7 cfi f[ W TTT^cPR 
cp?crt. WHI^cIjH W’TfeTcPT^T cll^cji f?WT?RTTt. 
'j’CJWIcK Jllciiui 1 10 Hiscplnlcy clcp cft?l^t. 



cl^llPlcp ^Hcr«u| (100 10-1)t?TW#St3cR^'RWlRPJ 10 
ip^?r^RTT^. 10-5 10-2^ 1,000 (10x10x10) TpTT^^. 


Arizona Science Center & Ask A Biologist Funded by the National Center for Research Resources of the National Institutes for Health Page 15 

























































Jc # 
-/ !• w 




fm# w facri mtcpj ?Rit ?Rtr & ms? 3ffr 
t ? 3? ITSt t. e[^- el^T e[|t. 3?Ht 

elft fcU fcRI It M eft eJ*T ^ ^ m3M. 

OhH c|5T 3icJMl $|*} , tW$H *t H<?<? ft^nt. 

’Iclcler f3TT W WfT eft ^ ^ eJeHT 

cPT^TT 'fll'iSMl qt^TT. 


& leR, FfT eR? . cIsIllHcbl c5T 
3F£*TH I ftp f^fit ?T?fc 3 3frfl?R 50 TO 
(5 x 10 15 ) HTcT ^ t. 3# ?R? ?mt ?Rfc 3 eRfa 
7 3ReT (10 9 ) cbRlctJH* ERfaltlr 3]TcNl)'JH 
3Jd> cpt Tfflt c|jll^lcbl3ff flep Hgtfrat f. 3fRlcH 
3 eUPHeT 25 73^T (2,5x 10 13 ) cTM 7x1) 

cnlRicunj m| mrat 13fR wf ?jtrt ?rffc carter 600 

737W c|3|R|cp|3fi 7t Rid®* 6HTI. 


*H*d mlcPJ3Tf elf 3ffR W 7M 7M mRT eft 
3WcI3R?R^|5^rmHcR3fRclH^(d tie* 
*lfuildd c&Ht ^mmlHcbelJII. 


3HK ^cp 3)cbci |. cp)dl! dtcil*^ cPt 3)^<$d MRR^ltdd) 
^ meH-ijcH fen mra eft w Urn? ^ier w I^t en? 
cJ?T 10 x10 28 |. c|j|dl| dlciiuj^mltmFPt. 

Tint 100,000,000,000,000,000,000,000,000,000 
mtcpj m Itrt. I eip 6ip mtcpj1. 


I. cpldi! I) TRtr 3 *mt men 

3H*T dtcilujt.tjfcT Ttcftlll t. 


5,000,000,000 

000,000,000,000, 

000,000,000 


^tcIH5c|5?r7?t|? 

mtcPJ R 3F1? t. tIRf 3TtT OTf TITeT 
mtcIP21. cisllPicp)' cpT 3T^TH t fcp fcfRlt W Wf ^ 
wft mf 5* 10 30 oftePJ m ^ t - 6l|t t ^ 

WfT? 3Tcpt ^ ^ cTT? feRt^t- 
5,000,000,000,000,000,000,000,000,000,000 
mtcpj. ^ fmeri mtcnig t! 


elfcT ^ mtcPJ ^3 6f1R 3ftT ^ftcR T^rt t. W WT 
^CcijI *R ft|t cUTteT 4 cPTH? oflciiu^ |t Wrt t . 
cp| oildiuj ^ ^ t. TJRt eft ^ ^Iclt 
'H'dSdl ^fT efRI 7^ ^ |t "HeDd! |. dlcliu] iffsff cT 
mHcRf tli WT 3ftT ^ftcR 4 t. 
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tcH, iM 3ft7 fScfcTC 

tM ofat ^ f. JlldlcpK ol1c||Uj3# cpf 

cptcmf WoimT^.f^^cPJelcIHIclJKFl^t. 
^ cIRhcII^ c£T? Mfctti ett 3fR 
l^cd1cJN^^^^t.al6lfe^3RI^ 
3fR *Tft teH (cplc|3lttef)#t.f^ 
SRI ^ftcTTDJ ^(LfdlchN ^ chTcJ)^ M 

FT# t.f$ dlcj|uj3Tf cpt 'Hll$Rdl cp^T aTMlt. 
^TclJ 3TeTTcTT <£T? 3fl7 d)c||uj 3T?flcKIH ( cJdTRT) ^ 

faaif ^ t. Ft <nsinf igm t. 


ctfflH RRt PR & oftcPJ tJR TORT 3TTcpRt 
$ . c&f elf ^cfa 3TIc|5Rf f ift foelf 

t. <£T? cTRf <£T? crnfcpR 3ft? <£T? c|5T cfT 

cPlf Plilftd 3TTTOft^fTcTT. 



3R7: HK6l4 Icjmuj, f: $d)dl 

Icroiuj, it^cpt Rmiuj 



R dllcid cRJ UIUTt cnedldl t. fcT, elTO cPT cJ$T, *fl£ 3ffTM :f T^T 

<pr tw^3rf (cTT^nt) cpr cm fro fif. fwaj to r 

w)£ TRRJ f cllcp'i cii'Wci f 3»f yifuiiil f *T?t Phi didi. 3»f 3mf 
^Tf (cmiuj tfcl cRf cfr IcH* TPTt cfr dllcld ?Rt? cfit 
t. 6ldilcfD f Oilfcliii f yilftd ^T?t t clftfH CJK-Clcj f f WgcT T5Tt 

fTff. 


f3TT <|RRJT ftFFT ^llHch tRT-^M ^PTOT c|5?f f. 3TT3TT 

TJcRIcRcF SITcljR cpT 3T3R1T cRUj. ^JRIcRTOR&T cTWT 

1 ^ 2 HI§»M TOT cU 3ft7 5 ?T 10 HI§£UM ctf flf f. W 

cTRa^f ?jt & w ciraf ff# & wro fIctt t. 


Sal’ll 3TR5 dldcild ffft f. ftR ^Tt 31*17 ?*T fcRTt cpT Rf?RT *T 


WT^TO^TOIOO eratcR^c|5r^ITOftt.^311c|5R 

W ft#kT & 37lf M <5 efTO f. 3TTC?f 



$13 ‘Tlcljt ?f. 3M£fcl5 ^5TT cRT^ tR t e[|rT 3TRTHt it fellt t. 


^tcPJ cT 6l| ^oflM cUT 3THRR cp^ ^5 Ic^ cl^lPlch TReT 
^H<rRW cPT §^+iid cR# t. ^ff fg^rt ^jfer cpf ef3T cR^ ^3 
1^ ^RTf claT MR t^5ZFT ^IRT £. W cptf^TclaT ^5 3^17 ^5 31^ cpt 

*1l5c)cf)if$ij|, crdl^idK-C 3ffT3RT 

^HT3Tfc|5r^I^c|5t?t. 


T|^KT cpt 3TRI 0.2 ^ 1 HI§£I5M W TOT efr cljuff c|5t 3T^5t j pic|r1l 
cflcT ^fRef ^RUfqt cpt ^ RfcpcTt t. fcTCHJ (cTRTRT) 

TJlt tfi t. 3^3 3TTcljR c|5T 3RRT *K cTOT ^5 ten? clfnftc|)f cpT 
yiRlD^lldl ^elcr^M cpT ^6KI ^TT ^J3cTT t. 

20 200 ftcfrn^cPH TOT <5 tfi t. W pi $ clWT 2.5 

ctkIs ftdl*n§®M 6lcl t. 5»lfrU5!lldl 'tKd dlciiuj3ff 

cpr Tfr $13 Rlc|5t t\ ^IcR 1^33Tf cpr ^. 
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M6cl 3m ell 'M'JlSdl ^l4t cpt ^['t>3ncT ^ 2f. if 

^dldl yilrbVIlcl) ^ 2t. cfit ^ 

cl^llPlch cR|3Tf cpT el^chd 20^30^33^ 
^cTar. 1660 

cIjkIjk ^ 31# ^S*R3Tf eRFT eft cNcfld ^5 RcNdl. 
cHcfel 3JRTH TfT 37T 7PR <jPkji S^HId IcpiJ 
jfTWf j^IRT yiftl^lldl 2TT. 

cfFT c^ifl'ieTciD c|j eRR'gSJRSTf eft JR5 cR<J3Tf eft 
200 t^\ ft ^IRT eRT $®\ ^TT ^IT 2JT. cl? q?ft 
WT ft, f^ fttePJSfi (5 3?fa fm 3k eTI* ft 
leraT. 3?qftfcRcRT cm <5 CURUT c^eHftcb cft 
'^dlejfelsjlH epT aHcp' cPBTWTt. 

cfFT e-^cHfteb 3TOft 3lfftc|jcR 'McbldlH elsIlPleft ftft^lft 
ft. cHcM 7RTSI fcloftt Sfftt mRcIK ft 2JT. 3^Tcf) 1JRT 



eft ^SlRT tRlf eft ftt. ^ Wf>?1eT eforfft^ftt ft- 3flT 
i’t? 3Rft 31KHMKH eft §P|4JI cfr elftft did’} eft 'Jl6|<^'4-rl 
cSrge&dl ftt. ftft c^cHeTcD ft 3TCft cJat^TeT cpT $*chid 
3Rft 7PW eft sHvcR^T c|5t euft ft IcDdl, IddcDl 

$*rl+1ld i'ftft ^iftt cKS cfr ^3 3T&il'y*i cfr fcPJ fepejl. 

^ 3^T cR^3Tf cpf ^3T faFt 3R W cplf 
^ ^IlJRIT 2fT. I^Rl^ IcH? ^ "?R 41cFT ^3 

3^T ^JS*T ^oftf ft *lft ft, f^ ^tnt 3TRft ft tfHT 
W^ 2TT. cfR ft^Tfttcfi cPT 

HMeTWU| fcf^IT- "i 


W ^eft ^5llPlc|3 eft cRF cfFT e-^cHfteb ft 3R5T-^RTT 
WT 3^T ftlftf eft ftcftl epftT ft cFTraT, W 3^fft 
fci'WK ft ftM 2IT. cl? eft ftft ft ^fljftt eft clUR cpftf 3ffT 
3*TcE> fftlj UcPM eft cZJcfTSTT cfRft clTfft) el^dftH ’RfRT 
fauf ft. fttcPJ eft q?ftt elR ft^aft 3fr? 3^ Wit 3 
IcK-dK ^ ddl'-l cPT 3^ ?t ^TTcTT t. HKHlIRn) 

^ M 3ffT cbRlclDl ^ 3THt ^ cTTc^t ^ Trfr- 
dlf^Plij'l Iffi c|jlf^|c|j|3Tf cpt qt e^rf fq^T. 

OTf: cfFT c^JcIH^TcIj, 1680. f^: ^FT 31^#T 

Wl- P^HjSTd) cU^R5ff cpt 3FJcjjj?r. feT: WfT 
cf^T 
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cstcf5|^4ui *it4 19 # 


Tf^t 3 gf 2ft. 3t elf TfelM OTT eft ndtefT cR t| ^t. 
lf?efT, cf?JT Tj^HolId) TfjT^ efTet tRTSff ^ 3ldMcD 3ftH 3THT 
tf<JT £t Jllrl f? 3TT 'HHil cpf elsllRiep RT HMdl ept 


^ 2f 1cf> TJ^H^itcit Tfft-^ dta) ^ 3ftH 3TTT ft^T FT ^TTrT 
t. 3FR cTleTTfi?t ^ 2ft eft ft)? Rfc|j tt^T tft cfit cfitf 
3ft? c&R jRR ffrft cnftir. 


*f?FT Uji'dl'dl cl^llPlcp ^ RT W cpT ofcM 

^jfftcljlcfT.cJ^Vl ^HlSldlwfe^fTqRtTfziT^r 





IcRJT) W?f, 4)cilu|Tfcr^iftgtt. RHcm +Idd6i v^ldiuj 
feRT fc|5# ^Jtcf c|j SraHcJi ^g?-W-^g? 1fcr ^f?t £t#. 

fcp?cIT^4^oilc||uj3^r5cIcpt"'d{j3Rid"^cR'^. 


fewf cPT <jdMld to, I^Ff «|Rh<S (dK^elc:) ^ft efiRtf. 

cpfe & Rra^tf } ^ 1& TRgri 3 ^ eft eft^ i\ 

^dlUjdlWd^^^^^t3kc|^^^cRTR 
^fft Mgdlrl. 

3M ft ctfflfftlj cftcp ft Rraft cJ5T sqftJT eR# t. fftft 
ftenTjfttTtfTtftTcR^ cllcil 6RH ftteRftTclj^RFT 
Riejft cpT yfdMIdd Ifteil: 


o 

0 


^t^Holteil dodeft (^Tf^#TlfM^£R4 

c!lergicfr^)^?^TTfteFrcn1|iT. 


d J IMI (epc^K cRdl) TPfeT $)dl dlf?^. (^TUfg^IT^f 
3ieiilwd ■gfcHoillcidi eft 3TeRT cp^TT H$ed>iyt t). 



3PR RT RT ^fftft ft cRtR 3lft ft^f eft #T 

elWPft^Rcftt cftRf ftiflftifcrcRft tflf|lT. 



cpTcp ^ >{g<? 3flrt Rwft ftt 

ft 'JlMcidl f$eTCT dl^lil epf IM 
CHIKII. R?lft eRMT 1ft tRJ3Tf ft {j^tcRT 
dlniH W 4)ciiuj eft eltfl^ftftftt. ftlft 

eft ^fft 3§nM ft ft mn few 

& oilcil^sff 3ttT id'tl ^T Cllcil dlniReil cpt 
crfifefclj^TT^ijcRt^IT. 


^fRT WeT 3M ddcpMi eFT 'dcpdl t. cl^llPlcp oimi 
en^rt ^ fcp cRJT oitciiuj ft 33RT dt*1lR<il cIjT jR t? 
3FR ^fT t eft m cf^iTT f^T #TRt cf feH? cl^T 
TIT ottciiuj Rl«tdK t? cIjI^T ^ oitdiuj 3fe^ f 3ftT cf^HT 

^6|<i cbTcb 3T cl^lllHcbl' $ W t^^t Teller cUT 
JleM ^t^ cpT %f 33RIT. ^ 3TT ctfllRlcp ^ 
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'HMcj 


cl? Tjt ?RtT 3 3T?T 3fR 'HtcR ^jRefi uflqiuj 3fR 3RI 
^ofllqq)' cpT Pmm ^'Ml) ^oilfcw) cpf 'HR+lfcIcI 

;.^RfTTci5f uc|5R& 


4tcPJ3# cpt TfRI 3TcJ5t ^ t. cf cFTFT cRF cpt #TTfW 
efcfR 3TTrT t *RR cpf ^TTt MT cfc oflciiuj ^?nt ?RlT cpt 
43|iJ<;i Mgdlcl t. 


?lfr t^ ^RRt efR*f m t. ff? wt Helcpf ft ^ 

wt 31R3f eft TO *R T?cT t. cffilR oftcPJ3Tf eft TleR) WSt 


i. **ji) m m rhr css ofang 

6 MKI m^FT cTT eigd M See] 4 ft t. MTT cfR tR 3JFTRRT, wlcl 
3M3k^3M.^MtIlcFT^r^6||1Wt.cl5llPlcl5 

JTHrf t ^ ^ c|j ?Rk 3 R #ff c|5T e[fT |. 

cftf Icn»)tl 5 l ?TUf?^ *THt t RTTt UlcRSTT uuilcdl c|5T 70 
ifll'dft fS'WII R did) 3FTT *hIvjjc; ^. 

R did) 31^ 1000 <!3'<£l Pldl'M cp'Jcl f>. ^TT 

TOT #eT*TT 3 4lc||U|3Tf ell 400 ^ ^IRT IclR^T m| ^Ildtt. 

Cpf elgcf ipiq^Md t3cft epKJ^+k ^ 13flT 
dt xHd^d qgd elcJ-Hiyi 3fR ftrT f. 

WR eft Tf W* 3IRT cllft 3R& dftcPJ elfd cRT <5 ftt t. ^ 

TRtr eft cpiJyundl eft <|?RfT 3fft 'dlcM eRR T^ 3 HJJ3I £% 
^jfoeFT fftft t . $ #TR c|5T Tlcftr t. t M 3fR 

W ^ cit?cf t. ttttRt ^ Rft ?Rtr cp ^fftr ^rft 
cTTeT 3TftcRT ol)c||U[ dft ftt. ?TTtTcft 

c|3)R|c|3|3Tf ^ TIRI ?lifd4<Jq3 T?cf f. 

2 .3JRRRT ^ ^clHJ 

^TIjR TIT# 13Tf trai^ cRdT t. 3ll^|cpcR JPlt 3F^I 

ciraicRDT ^ ^ T?t. ^Ff rprM $ wtffot. 



^TfcF dlcl^, dftcPJ3TT cpt ^5 UJlllddl 3TTRRRT cF (cm^d 
cildlcKui 41fcid T?#t. ^1# Wt ^fcldl^crC'J Ml§cll)l, jft 
TRaT^S# cF3Hc|3Rcpr?ldTt. cl^llldcu oIHrTtlgj v^ciiuj 
3imi?ld eft 'Mdcicl TM t. ^IfecP 3TeTR TW cpt #TRt 

tRT cPT <Hc|5dl 13fR cP^-clj# 3lHU!li| cU cfrfR c|5T ^ cpRDT 
^Tdlt. cl^llPlciD ^TT €[TcT cpt JlMdl ^IT?cf t fcF?*TRt tfTtR 
nfeWT ^1? ^icIFJ 3Hf^T c^T # ^jftepr f^PHTcTT ?RTT. 


3 .^ 1 ) ibM^offals 

g*n) VcITHH CRT (5 3FT t. TxF A 3iT<tT^^H cpt 
3HTp & leH* w ntTT $. elfivT I^RT ?cTT ctf ?JT 3RT 
'dldrl f cl? ^RoftfcRJlf ^HTt T?dt t. ibif>s) 

^cPJ3Tf cT 3RT glPlcbKcb ^41lcldl‘ c|5t WT Plchld^ cpt 
<£<Rd) cZJcR2JT ^RTt t. MTT fcpTF cpt cplRlcpn* ^T 

cR^tt.^WTcrRjdRNI tRRf oTlc||i|i3ff cpf Wf 


cl^llpicpi cpTSI^TRtfe^JTTt^Rktm^ 3RT HepR cpt cbl(y|cb|l| f^eFTT eft ifrjrgt ^ ^T?T 

^F33#c|5tTRsqT?Rk^ cp)Rici5i3Tf eft epeT TRsJJT cU 10 Plchld^cFltT^t.^M^i^^Wfd^t, T^cl^cpt 
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dlciiuj §^(cH< 

'iai'Mcl ^IT wlcpcl *I*KJ ?*f*j?tR 't>'Hid <'!a^ cpf cj3$| aildl 

4 .F*n*iF&;foni 5 

?Rft c[5 tcRlt ^IRT HR3t 3 cTTc% 4)cj|Uj3Tf cfit ^RgJT 

3fT?fcRtf 3TR^t 3TT^Tt ^ eRcT JfTcTt t. cp| ^ oildiuj^rn^ 

3 unj ^ t. ct f*n^t 3fR <jr?fr 3 t. dlciiuj tcncfr 
^TTW RjmRiO tRRf CPI fRRfT ^ f. 3^Rt tgCcpKI is fcHJ ?t 

^sRTcRcTt. 

3FR IRT ^ cR^ cff tcHcp oWT FlcpT cpSlTlRlsf 



eRcf W t. RT tRT8f CRCR ^ f. c|5cfcRT cp^ 

t. ^ 3Pcf cpT ^IcT cRrt f, foRT^ ^icff cpT ^cf ^cf 

t. ?^Rt ^Rit 3 ^ t *it fw ^ ^cr ^n^t.^°ilciiuj 

?^?TT Ij? ^ 7?cf t, S'tlfcm TR 3Tcfi Cpt jM cR^t 

giUq ^icft ctf m 1w *\\ . 

5. ?*nft 3iraf otenj 

Cp| oTtcfFJ 3^T cjD)R|cjD|3Tf 3 t oft ^TRt ^TcTcpIr cpT 
Plcldl IS'WHI 3fl7 3TRlt cpt 'HdS cUT PhIui cRd) 3JRsTf 
cpt ^Fi^i cpf cRifgeciT cust ofM t. ^RRt 3?raf 3 mf 
jTT^ cfMt Wm ^3RT ?R? CUT cReT cFTTcTR eJ-HIdl 
t. cRefl7^T9f cbdfcrccll cpt^TtcfTR3cTTW 
^TOc|5T?r t, ?Tt Hc^ 3TT3gt ^T ^tcTTlJJ3ff, ^eTcfjuflr cT ^3^ 

$?t RTRH 13ft 3JRSTT ct> oi)c||U|3# cist 3^cpt ?? ^ ellR ^ 



6.(?HNl rddl cU oftcIH|J 

rtlcJT ?^TTt ?r!t etl^R cliT cPF cRtft t. ^ 3fR"^ ^T 

cR^T cTTc^ ^CToTtfM cftt ?Rfc c5 ^ftcR oRf ^ ^cMt t. RKfr 
elTcI^ elftf Wt oftcPJ eflcff, ?3lq|t 3fl7 ?Rt7 ft 
3 eRTcf t. <p? ctRn eft WR R t?T Sift T^rf f. TRcRR 

^ elgd J|6'! HR dlrl f. 


cf3| ollcliu] ?fcf 3ffT 1T#TT cR^T cTTcft ^M-^M 
Ti^rof ^ 3TRmRT JTT^ t. ^T lifSRff ^ dlc||u^3# Cjjf 
tpcT^-^cf^ cfc 1eR 3llc|^i|c|3 olcf 3fR tflW iRTSf ftcf ^TlrT t. 
fHRt tRM cpt 3TORt cpH W\ ^ M^ itM ^3 3TRH7RT 

<6^ dlcl dldiuj 5'l'Tl'i cpt^fET 0<l cp<«} ^ 'iai'H ^Jpicpl Pl'+llrl 

^ $ ofallJJ 3HWT eR^R cHT ^IcRf t. 
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(ckJlfeH tss 

cRft 3TtH IwdclH' ZfT cp?t 3fl7 
5IPR 3RMT ^PTT fcp $+SKI ?Rfc c|l*dd 3 

^TcRSI 3ffT *M<£d eRF* Rl^t cf5 fcHJ eff?T cZRcT |. 

tffcT 3T ^3TTcT d J ld1 t, ?Rk H^d & fcR 
c^ HScTT t. 3WT q?eIT cpR FfcTT £ ^ ctf 

<)cMl. tfc elicit JFl? & 3TRRRT cpf Tip cnflPTOT 
fclf? 3imt $ ?nfo CPT t cp*T ^T ^TR cpt 

dcpfddi yCHK-SJcf tR tfgefcpT W-^fR ^ 
^^IsfR^ff^RTTcPteRcR^tt. 

W\$ IR oRPt 3 cpRTT t. ^T & cp£ |q ^f2IR IR 
^r cpt vffim cpt SJcfcPT eRR (cbtl^SH) cp^t f. 
2IWT Wt cJIct Hl^T cpf cRFt & fcR ?Rk cpf 

ftcnf*R (5 cpt jRRcT t. JRl^cT ?ffqt <5 fc^i? ^ 

IclClfHd cP dlf^. plgdl *t wPm dc|U|) cPT 
cpRf 3 cpTR t, fjRf^ ct ^TRT W^T t\ JTTctt t 
3ffr 3 ^j cpt mm *tt re oirat £. 

'flV'HHdcUM jRTt ?Rfc cP1eHT qzifg JTRT 3 IciClftd cP 
^fcf cpRTT6f|cT3TRfHt. RlClRn cp 3TRt 
^)dd ^t fad dldl t. ^ F?t LlrkK 'dfwlil) *t L||i|| dldl 
t. S'dld'J cj+6l) fcPJ 3TO^ Hldl-ftdl cpt did) cpt TRRdl 
^t eidl d'dl) FT dldl i? ^R <t c^) 'UlMdl <!slH cIdT 

IdClftd cP cPT Iddfui cfRrT f. 


sllillliH 

dialled cpt IciClRld ^ 3fR IciCllHd 7 ^ c|d?T jTM t. 
c|D)R|c|D|3Tf cpf 6[S^ ^ cRcTT t. Vlcb^l cpf 

TO ^ijftcPT Ffcft t. ^ ?Rk ^ 1^5 ?1^7T ^ W cjjf 
Pl^liRd cp'^’) cplH 3TM t- <3KH d)< tR^^? ^3 
TfM ^ fcf^ ^ eM W|cT cp| |. dldlfcd dlcfT, 
m^R JTPf 3fR dRlct)i3# c|jt ^ TcRSI R3?TT t. ?^TRT ?r!t 
^ fdRcrd dldlfcd jRT^RJ^ffcMT. d^>!d ^tR^ 
5<VlHld 3ffT ddl<gdl ?Rk^J 6fl?TRlc|5cT JlRTt. 

Mldd HljJd dicing cf5 fcRJ dldlldd 

cPT RpRtoT cR^ f. "?izftTT ^ ^T c|5R ^ n#JT ^ f. ^ 
oftcIHJ cpt jRR^T c|5^t o^IRT dliiildH cIjT 

RmfWcR^IoM c^^TT^^ffT?TRR?t Cp^t 
FlrTTt Icp? r!t^ 3 TJRTtRlfH dialled ^TFf. 





Vitamin 

K 
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sfttfOTcftcnt (|. cftenf) 

M dHcl f left ^HJlIcjl F? d J l6 ^Tlft f. F 1 ! 3F ftt 

JTHrf t *TRcl ?Rfc ft Fclft oftePJ TFft t, fwft 3^lft 
cbllwili ftt Flftt. 3fTT cffllM cPT 31^TR t F*^ 

ftF ft m dlci oftcjiuplf cjft 'M'iSiJI tKeft tR <6^ ciiei 

oftePJ f* Flft. cJTFcTcT ft F^ft J^RIcR 31# Flft t. F*T 
oftcPJ3tf & oftfftel ^ 7? Wt. F*# ?Rk ft ^Fft 

eTTef tfilKleK dlciiuj Fft W-2T 733ft ft *1^ c|Rft t. ft 

ofanplftcreftt. 

3TR ftR 1R t. cijldll 31# feIRfT cf5 oftcPJ3Tl ft ftRT 
dlell ^. 'AHMelcJI CJF cp)| ^JcIRTR »lFt M^^lldl. ^. 
cplcll^ F*nft 3Mf 3fR F*TTft ctM ft TFeTT t. 3IF ftftH clft 
ftlFft ft JR5 cp^TT t 3k F*# HRR eR clft ^RfT 733eTT 
t. eifctH i. cplcii^ cift <p? yoiilcicii FJnftftcrftJTftFtter 
efR Weft t 3fR ftfeRT c|jT cpRUT eReft t. I. clftefll clft 
fft U'Jllfdill cpT -w^ui W-cp^T Ft FfeTT t. 

j^IRlcR eftfTftft ftloR 3ftTmfttft WfteT ftft 
*TRT 3fR cfircft, URT feft ^ferRff ft 3J8-H 41 (ft Ft Wft 

t. |. epteTT^ eTSt 3TRTlftt ft W cZlfrlD ft fTlft ft HfcT 
Well t. 33RT ftRtR W wlftel efPT 3Rft Flftf clft <ftcU 
ft *lFt ftlft. ?ilt|ld*J 'Jll^ % WR 3ftT 39MI <sH 3JT 

33RT ftft ft ^ &m m #TT FeRT 3RRt Ft ^MT £. 


cfcidftfacrcr 


cIchilclRleHl ''31#fttcIliJJ''qRcITftft W$.ft 
^Hoilcft $*|R fF 3fl7 3TTcft ft TFft . ft 





elFftftftcpftt. 


F7T cjRciK CUT w 3TR oftciiuj f e^lcrclelRHeKH 
^RnslRpel'M. 3F F^ ?RtT ft 31# Jllciiuj3ft clft 
ft'tsill cUT RTRTR^I Tf^eR eHH* T0ft ft cIReTT 
t. #IFlftfftcRT ftfftFftqjeRT #1^ cl 3RT 
?l^T3Tf clft eflFcIR 3FRT c|5R cRelT ^. 3F 
■?cR2T iffcR clft ftelT t. 
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^ TRt CUT cp4t ^ cp4t aRoT ^sTM |3TT FTHT. f^ft FTcftT 
4 M 3Tt8T +H6^H ^T?t cRrT. 3TOW ts ^TTcft t. ^ dcpdlifi ^cTT 
^. T TcTT cIoT^f ^ ^Tra - Ft TTcprTT ^. cTRRTT cT offcJTDJ ^TTcpt 

cfjf? ^ffcprT t. ?cfT ^ mmcpui, Rhji^C cpT ?j3TT ^IT 3RT 

^te^W^^^T^t.3M^TTT^dchdl45 3JCFT 
3TFT cfop t\ Wt t. elfcjDH cp4t-cp4t 7^ ^d'Mlcfe t\ ^TTcft t. 

W <J*t 4t ^ 3 dcpcfli-P ff, Jft ciqfad WT£7 2jt? ?THt 
eip dcbcfol)? ^TT W t *M3I cllcdl 

flcMUl t\. tcHf ofapj M<«N FlcT t, f^F# 

cfeTcfe'd cp^T jTMT t M f Ido 3 Hc|o olldiuj TTHcT ?Rt7 cpf 

cpf cR? ^ ^cJi^R qpicf t. ctf^T dt elfcT elOTT 

3k^^f.f^^UilcbTc|5^ft?raW^^t. 

^ T! <5 ^T ofopj W 3T JlcT 3 ^rT t. ^lef <5 CHf^eT 
*ici3HU| (5 fcHJ 3^cpt M'fldkl ^FIF t. <jE oflcnuj eTSt SlI'MI'il 
t^cr t. m 3T W f rft eip 3 hPrw 

Cpt ^?R 6ITR feecpdt t. $ ^ ^T ^PJ3Tf *Rt 7?dt t. 

W 3TR7H jM ^ sTcrcy 6RTT 'dcpdl t fcU ^4kd cpT cpRUT 
dlk|uj_|gT cf)ff 3ft7. cTTcT, ^ 3ffT cldfflcl 

cRfcfiT fliDmi cIR^t.^ 'd»HU| cpt#TRSlfe37lc|5 
3ftr qftcIR cJTcff W ^ 4t TlM. 




^ cpt ^ tgCcpKi Tjtf cpT m$ 3T35T d41cr>| t fcU £T2jf cpf 
PldfHd ^ £TTteRTT cPTf. 3Jll4t W, ^t-cpicrUTojcCT cW 
3M & ^TT2I TTT^TT M cRt. 3ffT ^KHcl ^IT wlcMcl c[ 

^TTcf? 1R?^TT 'fHId T^lfcRJT cRt. 


^1T 3TtT Mlcu^fcct) 



^kRcJ5?T, "2If?T^?t^RIT cRt?” ^7TcIR^T?^TT3^5r 
tm t. ^ ^ *iNi Tf Mi, fertTR 3k cblc mt\ 
m^IT jfldrt. ^ 3T^cf *iqqj|K 41c||uj3Tf cPT^t?IW<;K 
^fcT t ■ 310^ v^c||uj3Tf cf5T W'TW uldldllccD t. 


jfT^cITcf 3m^ ollciiuj oillcid ^TFRcId' dRTT^Ht 
jTI^ jfTrTt. $*lct>l Hddd tfjRT?!^ 

t3^-3^ d7? cf ?lt t^ 3>f 

PliiRld 31cR5IT^foRTcR? 13^|cf cpRDT f^llp 
3Tt& ol]cl|U]^t MdMrl f. 3FR ^Tlcjiu^ ggc| oUcft 
dt ?T JfTdT 13ffT $^OI JfTdTt. 

^T^^t^lR^ctK ^cudl ^cldldllccp TT^efFjf 
TO eft "SlelT? cpT i^cU #EH ‘?U cpRDT ^. ^T 

efaepr 3]t^ oTlci|u^3ff cpt ^T 

TT^fTcRrr^. 



Arizona Science Center & Ask A Biologist Funded by the National Center for Research Resources of the National Institutes for Health Page 24 


















































Ici^ft oflciiuj cplRicpi cpt^eRT3m^?Rk^rmt ^cirat 
cPlftlcpTSTf 3 ^ f^t W zt cRt. ^Tf cpt cRlcje' 3 c[gcT 
31cR $)dl . c<H) 3TeFT-3TcFT (j^T ^ tfl'dl cu)R|c|5i3Tf 
clftifcTcRfltt. 3Jtrf ijR^I ^ ifl^JT clrtff cpt WJT cR^ 
cPT cpT cTTfc^T ’ft STeFT-STcFT FtcTT t. c^T ZReH 

3fr7§^lcl cR^cCT^tif cPT^T^W^IT^t. 



Mg^mj teFTT dlciiujsfi cpf W 3Mcf t. kjckiqlfccp 
^tcflDJ3# & tRT tfi 3ffT qjcFMjjcrt & ?rM Tf TmK 
Sldcpy ^TTcpTm^t.^Jnt^RkcptcplRlcpH' 31cPTS7T 
t <m t, Rifci? 3^r r rt cpt 3rtc ^ 


XTfcTT. 


^eiwlfccf) cp| cR?^ WTcp^t. cpt^M 

W t 3T 3^5 elS^ 3ftT 3 ^cfflcie 


SldctK ^^cp^ffcRTt. 



eft cftElcbl Mr cft ft?cR t&\ cRt t. cjjtf UlMclj ?Trtff 
cPT SlcRllqui cR^ eft oilcj|uj3Tf eft SWcTT ift ft WT eR 


ftt t. c^? I'clelizi'lfccft cf5 ct5KU| 3RI ftRT eTcft eft 3^ft 
3 eiqd^ eft oilcj|uj3Tf cpt Jiratt. 


?*Tft ?Rtr eft nfcRSTT yuildl WfcT JTfeef Ftcft t. 

RPf teHT fcfD^Tt cfl^t cfr 
fttal^3tfftcI^eftc|3Rdl SnTcTTftftt.ftfd^Tcpft- 
cCTt cf?zr? cpR^cRTOt. ^ellftldcb 
RT fZ-SjfcT 3 Hc;<? J IK eft ^>jftcPT fRfTcf t. ^ RM Zfr fef^ 
3TT f. t M ft el? fttcfHpf eft m\R eft sfolT 
eR^fziTljft R^fteF^t.ZtRRtftcRSTTyuilcl] eft 
RfflWT^tfowftdmRePT^lTT^ft. 




'rtlldkH ^IdWlfdclj 31t& 3fkf^fttePJ3Tf ft 3icR 
3Tt& >ftciiuj ft ^nft t. RTft^RfZ eft 3Tt& d)ci|uj3Tf 

eftf^ft?Tfft^cRftft WTeRMTt. 


(cIMIUJ elHIH ofldlUi 


efT elgeT TOT JJRJCT cR ft. ^MT ft fft R? ^)S\ |31T 

f. w ft trt an tst t sk |?3R ft t. Ert ftftr ft Jt 

#R cR felT t? iTI^ cTSTufr 3TTER R cRT jTT 
'dcpdl t 3Rfcft 3JRrat dlciiuj t ^IT fcmiuj. <HltJKU| v^cjjh 
^T cR^ cricT (cmiuj ^ eTSM ff^T cRrT t. 3ftT cPFT 
^idcijT^^kng^cRciTt, jft^^r^Rm^TcR^^ 


feT? dddH t. 1 


W pencil t ellcfDH fcmi<Jj3Tf R cHOl cp!| cf?T ZfcM. 


^Rt^^fcR^fcfRc^rzi? cpfa^TT 

^Hd]cj) ^t^tTRcR^t. 3TR3^ 3t^TT t Ido ^TeT cPT 
oiidlujR# feP? fd*+l<;K t eft cl? W’nj^T^cR^zrtr oilqiu^ 
cpt OTferirT cpt jM ctWHJJll. ^5 ^HtcRt fR^ 2JcU c^cR 

d*J^ cizJK Rp^ dlrl 3TR 3*^ *Tc^ cpt ZsRRT cpT JrklRJ 



?Rt?3^ftCT?^3.3PR jPT dlciiuj im? Tn? cfT cf^ <p£ 


gT R 3RR cR^ 3frZ ^"ZfRmnt cpf cpt^TT. 
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i^tefRflfCcp 3pfcF ^oqf 3 3# t. ttft cpt fclRT cRF cpT 
l|tellfec|5 fojT 3TRT, ^?T eM tR frfc cIRcTTtfo 
fcERT fcRRT cpt titiWdp #TRt cpT ?etRT fcfRTT jTTT^T t. 

jTT^ cITc^ ^cldNlfccni tM 

^jcfCT ^Ict ct> ^tcfRUT cT 3RT ^tcPJ3Tf ct> 

cftf kjcIdKllfccp cpfa 3ffT etfcH ^ ^ ^ 3TT^ t. ^ 
?r!t^ 3 en?7 'ficppHd 3Pi?tre"?M §^Hid Icij^ ontf. 
^^cbftd^3frr^M^^c^Tf^cR?rt. 

TiflRUT3 3MdktRl^icRR few W t. f^cTCFTtT 
^dldlillfdclj elfcT ole^t ^ OTTF 3 HfcT ^flct t. ^<KH 
3M elk ir IcfRlt crcilPict) 3T 6 k41cci 3 ^Rf 3T sTcrc< 
StRT fa* ^TTcf t. 


w.mm 

cT ^'HlRili 6+1511 'Md^dlcp <£11- ellctH 41c||uj3tf cl) 3jJlct3ffTdfaRdi 
c& sciw & feR ifaeffafap c& 3ti#T cpf # ^ qt zsm ctf §1* t. 


dK Piuiidlcu ^jW^Rlcrt. IciJjIM ^f^T elR-dK 6ldl 
t. W 3TeTcp5feT fatfal ^ W cfTcT^ WTcT 1928 ^f 

2(falfa c^^3M dct> cIslM clt ^ciiupft ct)|i|51 JlMcDl^l 
Rid ^cij! ait. iftrlfal v^diy ^ WSMIP^-^lcwcb^ tR 3WR 
cR^t ^ W SlpKl$d ^]q|uj3Tf cpf 

c&f li«fl ^dl t. ^Iclot IM fH^^qrt Jlldtt. 

M^Rhi elt ufrl’Hl^llcll 2f cilctH cl? elgtT aoqqR^T 5N)t|cpcii 2f. W 
cfR cl? Ijt d6H ^3 fcHj 3mt mRcIK ^ RTT^T tglgdl Iddlt -idcpl 
UdNMIdM'd eft dIT dft ^. dkllUJ dloil t ^ 35T TJRT t? 

W cpft IR fcT cf 3?R d?T1?W. drtfaT dURT cflt cfT 3^t 

cli click Tf^fald'W dajllclili fasil 3t. IclRft 
^TPT cpf W tPg? M 31lf ^t. ifelRj| ^qR3R|JT cplt c|d ft?T 
dtd^cbvdlcb^RM^^Rt.ll^^Wfl^^^ellcbTch^ 
ol)q|Uj TM-lJef ^f clfcMd ^ t Ijft cR? ^TRII 2f. 

JTlcS dmcp Lpyjq LlRqK eft t. irrlR J l^fcU 

^Tlc5 eft t jff ^1cIHJ3# cpf W?fT t. cl? ^ 2f. 3^T W 

3^1 ^ cR^RT'^T felT. 1929 3 TJrrfjpT t W 
ycwRid tw 3ftT ^crciRill M cR^R O'lRilcH RIT. 

R 15 IM eft UF 31c|RR ctdt cT cfifcFT ?ldt t. M^R J I cpt lllaf ^3M 
^ . 3Plt ^gcT cpR f^IT JlHT cllcpt 21T. 3^ft cpf Ml^T f$i? 3flT 

319^ mRuih) UcUll^ld Icpdl. cp#-c|?# cl? pR15T ?t ^TlrT 2f . jfleS 
cpl 4dgd 'd+ld d J ldl 2IT. Mdid *11114*ilcS iJllcp^ ^TRt 
cR ?cPf cRt oWm OdltlleH PlchldHI 3iqt 3TW ^ M 21T. 
2Jcp-?RcR ifelRj| t SfCRt^TW^ dR^t. 

tf "gcHT3Tf cpf TOT ?t 31# fgflR cpt q?clR t. q^T t 
3Wd) *iloi| iRtrarcT 3^ llcbll^ld cIRIill. ^qilM Cpt 31Hll41 lDI$4f 
cpt ^ t^ftrfcFT 1st cPlt. q^fqTT <$ cpR cpt 3TRt ^RIT. 

SliRg'icpK clsllpicijl cpf 9TRt 3^ c[ 31Rf OdftlfcH 

PldJldt Tf cbWdldl M. CIhRhIcH cT « 


fdfchrdlfcl^lH cpt^RIT#^cr?Mt. OdRlfdH ^ cptlff dlf ddl|. 
3M^^cfl5Tfcpt did ddl 

1R SlcIcr^S^ MxriR J l. fcT?: +lclR<ld ^IsIC'JC 
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IFT 3 TR Wl 

JlHT fcp cpf cR? & oftpj F*TRt rtlilT c5 

ell^ PlclKHcRtt.^^WSM^cinjt 
'^fcclWTcp'M 3TPRT. 3TR cffT tR :R ollcj|uj3# cpy cpR 
^SlftcpRcp ^tcTTX33Tf cpt1W^3^Tt.^RraT*f 

W 3fl7 W^UI cpf^fcp^^gRcTt. 

cR cTcp olcpoicm tfcRTT t cfcp ^focllcMcp*l 
4tcfpJJ ?*TTt ?Rk cP 6fTR eRT 7?eTT t. TjfifcPeT M tlflt 
t ^leT cf fcp^t eft? UT HlcT efr 7T?fc efr ^HteR qfcT 

^fleft. 


sTfR^ ^ f3t WTcT t fcp cp| '^RjjdWTcp'tl 41 ciiuj 3TtT 





cpT ^cp t. ^T 41c||uj3Tf cpf XTTT3TRTT^fIT gnt fasufMeR 
^frnSe ^Hbdlcpfcp^ 3TTRTcp?T^t. 

cp^t.^McK rticii^WM^t.Mcpr^lcFT 
M Wdl t JleT Tip TOT? 3 HgsT 

jfTcf t. 1R3TRWJ 3^T T-STHt cf5t ^-ic^pHcl cp? TfcprT t, 
laFt faRpeWl' 3 chiei tldl t. 

clsllldcpl rf IR3TR1RPJ cl? efT^ 3ltwl <sIKh] jfRcpRt ^JClf 
t.100 cfPnt ^ ^ cpflcT <t efR 3nR ?RlT ^ RT3IKIRIIJ 

t. c^^Tcpt cf^^#TR^Trarr. 


3fiHt'gTSIT cpTf! 


O 


eJ*T RHP-Wlf *R SIR 3cPT cpf {R3TTRRR W*M ^ 
cR W^Ff.^cffeRsf^Rsff cpt^^^^T <) j liu| cpf^Rt? 


RT3)Ki^ cpf 'ttbPHI SelciSM 
cR#f. feR: 


&#cR ^RRTcFRfRRcpTtfTT Wefft. 


Soap 


6fR-6fR 3PI^ ?T2I ?M ?tf. 
MTTefRtR ci||iJH cPT^cP 
WR 3Pl4 ?Rt? cpf RHP cpR. 


mcil, ^IVl 3fR RlcT cpf 

rhprsti 3fR c]cp tt ^iH 

cTep^t WepT^. 



dlfcRI, RRcftffRt 


cilRbJId cR^3#cpT 
RT?TT*R cpTf. 



3FR cReTT t ftp 
WHU| tf Wt eftfeRT 
^rfcp^^RK7c^f^gT3fr. 
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?*TRt SRcft tR (cmiuj3ff cfit cp| m| ^Tldt t. 1cm l>J[ 
S^FTf cpf 'H&fed cpTcft.^^ftf 4ich^U| ^ref-a[cl5PT 
jjpjcft ifi t. fs tis wm tfi t. 

W ?pT jfFTrf FT Ido Icimuj ftftft olkiuprf cfrt TTcPf^Rf cRrT 

t? cf elgcT d<WIK 3frT dScciyuf t. cl^llPlcp ^T fgqnj3Tf cpf 
^elR^ibal Cl5??rt, l^cbl ^ddd *ldl i ofcpj>T8ft. 
?^T3^^cfrcp?7fcptt. 

tlwfi 4 3TH% tjwff cpf tRr cp^ cpf fcleraOT STOdT ?Tdt t. ^T 
dstf cFteR^W^dH djlRldJl Cpt^d Uddl t.feir^cITiJ 
cpt cjd)R|cmi 

cRTT ?t ^ ^T cplf ell# Cellar tR efScU 3TO^ dlc^ cpf ^ t. 



cplftlcpr lfcqr cpf 3FJcpfcRIT <frlR cp^ 3 ^ cpf ^ficp M t. 



3H^dif^ld5 IRI^ iMdlH cp)f$|cp| cp 4d? 31cT 3clT t. ffcqr 51^3# 

^cRF^t.t^ldl^^yH*dJldH^3ira1WcZIcRSITqT I^T yePK 5*c!dlcl teMT^TT <Hcpdl t. cT 

cp&5TT claT elfT ^HTT 'fHcbPHd oTFfcP elRoftcIHJ 3^T cnlciiupfi cpf 'dcpftd cp? dE cp^ <fr fcHJ $Whlci dReT 

t, 3fr lieYdldlfccb cp leu? gftlM SFFTT Idcpfad m ^51. 

ff?33NT?R?c|5tiwl M> ymiTjIlfcrc|5^cin33TftR?t 
Sddl cp^cl |>. S'dld'J ^S'Icidi 'ii+idD'iui oflciiujSTf cpf 3^T 
irfr cp zm IcMI dldl t. 3dl^U| cp teR, f. cplellf cl jT 
^■icnftd cpT^r cn^tpor cpt cjdIcii^vji cp?t wit. 

^HlicKldMl 

^ t. w ^Mte? w irter cpt ^ 3rw Is *+11 fFtt§.^t 
3TTcpR cpf 7RtFTT3Tf cpt WFT?MT3Tf 3 ftd^ cTTcT yilcpyildl 
^J$HdRUil ^ ^ft dp) ^<31 ^TT 'dcpdl. clfcpd cpecidl cpTT 3FR 
<5 tfRT SeFt 3lfcRJ^ 3f|3TR Fit rft m ^ 
cb)R!lc|)l3Tf cpt ^ HTHTcT efiT TJT^? ^IT 3FR cT epuff cfj 3TTcfiR 
TO cpf ?Rk ^ ^ftcR MfTeT T-2TR tR ddl§iji dgdl^ ^3 

tc^SflRqicr^frfrTW? 

t HT^r m ftUR JTctf W5 Wtt ^ T\i t. ^Tltc^lcM 

3ft? ^dlRjfcisrdl cpt §PliJI ^I?t ?f t. §PliJI 3 
clsllldcp iJ'Jdlui 3ffT 3PJJ c& 3Hcl3R ^3 tRTSlf 3ffT Ufcrf^RTT cpt 
cl 5'i-ri+llcl cJ5T t. ^ ^HICPK cbi^c<) ^3 

Iddfui 3 cPt t, sl^dCJ ^ cMliJI Jlldl t. sl^H{ illdl 

cl? «Rclt IR ^IcR ^ 3&T fM ^ncT f. 3HT 

^iPlcb ^41cbdcr<i>! M cpT cRFT cfJT TOT 

f^Ft 31%^ epuff ^ SJFff ^fR feRIT ofT ^. 


I fcfr Ijft ?R^ TcR3T STcI^JT 3 
^RtT cj¥f 3T^Rt 3ilU|fqc|Dq#Tf^T 
?R^ WT cR^t |. ^ eTTeT ^ 

^ <W$\ ^ 3TT vJlI^H eft $MC< Jl^K 
^Mcid^ui) - cT d^c|51q)‘ cJdT 
?Rk % aTfrRRcT cp|R|cpi3Tf eft 
*R*RcT tin feRJ ^ W$\. ^ WT ijit 
inTfcT^Tl.f^Terf^T cl^llPlciD 
^T feTT ^ ^§-^§ 
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3HclRc|D ^cIIch! rT^T cfRfT2JT<^H? 


dldd ?Rt7 3 dTdT MT cfj cTRlf ?T^3Tf dot 
dldld^t dot SlddT Ildt t. Idlt ?Rtd 3o 
fd^''d8ddR''d^d1cRStt?r?^IRjd 
f^^WTWTt.^T^^3TcTfT-3TcrfT 
t?Rt cblRlcMli 3fR 4ll^1cbl^H dot dTFf 
diet ¥lldo?lld) ^IdH ddFddRctt. 


3RI 3llcbHU|cbdf3ff <5 dtd ^IdR 3^t 


WT dR tct t. dfcRStt dd dot cTRlf cTW 
cplRlcUlij cpdK) cf ^Mciadl'i'l 3 <H J llod Ft 


jfTdt t. cp|R|cm3Tf 3o ^ dPJi? ^ddT3Tf doT 
3TTdTd-ddTddo7d[dKtt. 


Id dotRldol3Tf 1 3dRd ttt cTTeT TfTRId 
3lidRc|j cldlcJHl dd dot cRI dold dRct t. 
dddoTd^dgddReTltdTt: "dlTTldTnj; 
t.I^OTdRdt/' 



dfd?$tt dd did "HcfHU| ^ ^ ddtf cP 3TcfTdT dt dof doTd dRdT t. dl ?Rt? 

^eraraTt.a1?R^d^?#''3iipr'' 3fR"<Rnr' &dld3id7ddidTt. 

Idit ?Rtr ci§t URldo doiftraor nr ^rt ?ri in liefer doUT tit t. t diefc? 

cjoetfH t.t''3Tqdt”dIdHddndRdRtt.Id qo)R|c|o| cpt W 
ttddt tRfT ^h) RmciolBIeTcIo dlS< ^slcjK £8llddod1ltdf f3fR3d 
tR dldld efr fcld ddld itt eFt gq t. 

3R[ctt cjo)R|c}o| ^ ^d ^dfqdo d ^jdt dot oTdl dtdtd epUT 3fR 3Rd fdf?Td doUT 
elt tit t. Idt W dT 3lfddo dltld epUT dlddSt dd eft ttldoRt cp|f?TcI5T3lt 
dot ddlt ^it t fdo dd 'HHW t. tidicidl dcloddd d^lt edit? jIW 

dfcRflt 'tUdcul doT <HHdl tdt c|o)R|c|o| dT ^J&H^cil tfdT t I^RT dT 
3HMI M6dM fd^ dtt tldl. ^TT tit tt UIcKflt dd 6<cjod t 3TT Jlldl t 
rTTfcf? ?Rfc 1RIdelT dRt efTef §5 !*m) dd ^noidi fdodT dffdlclo. 

4Mcbidln amid 

nfeR^t d^f Cpt culRlcmiij ^TT ff^T cp^ efT^ ollc||Uj3Tf cf fcTRF^STf ^ ftwcll 

R?T^^^RI^.^d^^WdoT7R[T?fefM£R3dTtfo 
3^Uc^cp ^Hellcj'i cpt M6dM ^cpt Slt.^RI^cn^^TfgflTE'nl^T 
cfiuff cpt liclensl c|5?^ f. 

i{slensl 3lM cfJ c[RT 3TSR c|j 3TTcpR cU cF5UT ?frT f. ^ TjstoR eft TfT2J Rlc^d 
cR?fe??frrt ^ cpf| ^Wt?TTer cfJ ^fTTSI^Tdtt. cpf| ^ c|d)R|c|d| IfT 

41cr jff HfrR$t C^r cpr ^fa5g CPM t, cp^cfldT t ( 3 Ht 3M cflT qT 

^ 3Wd) cfJT^ 6ldl). ^IT J?lcl|U[lM ^ J l|U[?f ^cbrl 

t. ^IT ^ 3^T #TH33Tf ^ ^ ^cpt t TOT t. 

Heidis] ^cI^h) cpf ofcpf ^dt t. ^ 6-Hcllcj^ cpt M6dM cf fcP? 436^1^ 
it m cpR cIRdt t dl^5 3Wr ^ l^fT *tt ^5. 6[R A ^ elf 
^lelRT eRdT t eft cf elcflT 3^cpt WfH cIR ctdT t. 

ylrK^t d^ ^<d S<cDd 3tt ^lldl i'dcDl eTCT ?)dl 16HdlcH ijcRm ^IT 
^olldl cpt ddT *bH<J| Lbdl^ M6cl cPT ^Hl. 

fdt cpROT 3lfdcpcR eM cpf fdcR dRRT dT ^ WTeT #T c^ejef W WR 
t. HfdTOtdd?dellcRRRTTt53lt <5 to W efR ^ cl? ^cR?ldT 

R^ld dT cpR cR^ t^Rfa RRTn3 cf gept dT 
<fm^R cpT dldl vdldl 13lR ^Kl Wfc 3^ ^Hl 
3ll7 dRT i craf cpf ^ fcl^ Id #flRdf ^ ^fd? fdell# t. ?dRT 
?Rfa §5!Hd) cR <KHIdPlcU RcdTs R3dt t 'df IdR cpf Id cTl-HlRili ^ 
ddldTt. 
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I^T: W ftfalft ftf ftk# eft ftr 
cRRkcRfteitt. 

T$cRT: ftfaRfft ft dHclft g fTTHf ft 
ftetft cTTcfr W ftfalft. ftftcRT dHcftl 
?ftftrftWF>eitt. 

ftft«nftfteF: w 'immPicb *ftT§f ftr 

jcRHHft ^cP53Tf eft S*k ITT vJTHcRf 
ft ?lk ft ftteR W Rlcf^cTT I. 

Ii(fl<s|l4lfecb yfftftjeRTT: ftftFJSTf 
cr ww^fftRTRftft ft ^«ii4lS* 

ft3RR?flfterfteITt. 

l*cMft: ft-cftR|c|?|3Tf gNI «ll^ cbuff 

^^^ifttft^ftlcrcetoK fft^ 

ftft cRT. 

licflvJlH: cRJT fftft ftkft eft tf^TH 
Weill. 

4)c||Uj (elchflRill): W ftrfftftft 

fA ftr mft ft ft wtf wi% 3k 
Wft-^eftl. ft dHclft % fdiJ ibwftft 

^jcRHhft ftwfftt. 

3<+e)RftW w fftWJ vsfr ftftTlJ 

ftlRkbl ftR-iftftel eRefff. 

cFWR: RFT 'Hcfrft c||ft ^J*h 4M R=ff%cT 

WlftftWefeft cFlftcT. 

'Hl^elcbl^H: ftkft eft ftt 

cRR|cbl3Tf sfRT^ftl fftill vHI^ dlell WI^H 
ftt 'Jsll'M cftR|cblftftftft?$ITftft^ft3|ft 
ft^cRelTt. 

*T«jft?T (^Tftft^): wftftlftftlwyft 
?lftRT ft RW 3k 3RRR ijjf ^eqi^T ftt 
tfHlfftfWjftt. 

xftRTcT: W WseT Wfft TTftTsf ftf W 


^TIcRR cR cRT cRelT I. ftft ftt 

sfftft wftftftcTt. 

ftRl: W 3ft ftf ?Rft ft ftcR ?TT 
fftftt ^RT WfH ft foK? tfftft cRT 

cfftefTl. 


RRj^f (ftWftoT): 3Tfwf ftkft eft 
(f*£T Rn^-d-JH): ?Tft cftfftcblft ^efcp 
3?R 3ft ^Rk ft ftftlft ft cTfft ft wfftcT 

ftftt. 


^TftsFft (^wM): wfttfftemftftr 

?eHT iftST ftefT ft ft? ^ft ft^fft % feft 
?ft ^fft# c|§t W^Ref I. 

HIsjftHlftdTRil'W (^H41 c|R| 511 ^ 1 ): 

kfT oftft ftl WT ^OTftfftft <PT 3THRH 
cRelT I ftp# ft f^RT 

WWRfTl. 


Hl$0|6||4l*i: ?Rk ft ftcR cT 6[1^ 

^TeT Wft ^*h 4M cpf 

^fTftft CRIfsPl^MiPl'xH): cT ^ 

^cf ftp# % feft eft 

ft We) Mdell t. ^T^Hvftci vftcM 

WRf^^fftftTlerl. 


epOT (ftelcRJcT): W Wlfw ftWRT 
ftRft^r^T 3to M^|U[ M ^WftPlcp 
t£R^r^^Ferl. 

tftSTRTRft: ftsjlftftfeH ^ffteTWftRT 
3Tikf cr ftfeg m kfT 4ftF3 4r ^ 
k'dftiftftcft ^ Rsidiip yftftw §RRfT 

ftcftftef CR | 3k fteRRT ^ftT 
cRefT I ftRcPT ^RIR eftkr ?1 ^TTefT I. 


^hVIRjRh: 41hiR4i' eft 

cp fk? WTRJ3Tf cf 3FJ3ff ft eftR ftft 
^flft 3Mcbx!U|)' k R|fchfeftc|5liJ ^Tft. 


kfl4^: W eR W 3Rs(c[T fRRfT. 

^Hl^cHldTftl: WR33Tf 3k 3TiJ3Tf eft 

ftcR 3lfeT kfft R - epFT cRft cfjftt 

kMldTft). 

llPlIftldH: ftkf ^Q\ eH^l e||dl liftc||4lfec)P 

ftt ftftl^3Tf eft M cR %. 

foftt ^fTef eft RTTRrT cRft 
cnftfklft cFTRPI?. 

ft«sii4lfecb: w pr cpt eft ^rk cp 
3ftcp fkftf ft ft]Rlftl' epT ftejdH 
WR^ftft^eRcfTl. 

ftcfepSR (ftoTFT): feftt cRlft ^T fftRT 
epT ^R>3Tlft ^ ftt 4ftft 3k cRTHcF 
k sft ft eJRfjft ^HT kfT I. 

ftftft: ftlRel yifu|ftftlcb)R|cb|3Tfft^W 
ftft Clift c|9U| ftr Ijfftftl iJpHd. HHch> ^Ift 

4ft ft ft^TR "ftft t. 

Rftkl>!: <ftfftcft3Tf eft ftw WW'jft 
cnftcRTftr^w ftiift cbuii'ftftzRrTj^ur 

cRftt. 

Wei: (WiftfkRT): RrT fftftl Wft ft 
3RIHCF ycR: ft ^nft cfleTT. 

ftktcTT^JT: ftftl ftl ?^HT ^fT 

ft^lHcRftTT. 

(Rftr ft^): w ftftnft fftftcft 
cR? ft f3R 3k ^ift ft ^cf^T 
ft#13k fftftcbl efftt-efftt ^ftellftRcb 
ft^RIRfft^T^nefTl. 

RieiRH: ftlfftr ^nfftft ft! ftrfftcRft ft 

m ^TeT CRT ftr WIcft ^fft ft feR 

3TRRW ftft t. ft ?Rft^ft eRft ftftp 

ftRHftwftftt. 
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srmTT 

^-dcu cPT Piniui I'Rtffhl TflfTT cpt tfTSJcPT IsallSH <ft*T cpt Tt 

tclJ^T Wt. tllfocp T^cT clcHHl^C Icicum cfiTcfiHT ^R^lHl Tfe ^PlciRfc) cpf 

T^ef 3Tfcp etW fcjJSIdl^H clefRcHl 3)fdRrt> 

W> IcIcbliflldiJI t feR ^ t. 

3|Lm 1 3TFTWt ill^HI i*RdHl Tfl^TT ^TCT cpf ilNI cftt 3fR ^J$Hd)c||: 3Tt&, 
3ffT Rm|ci & cfim ^hR^vm 3 3Ttpf LK-i<jkl ^HollcH cf>t ^Fhchi Rnntt. 
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3ft7 3TRcfi 3T elWldTRlW 3 ta effst 1M cpT 
eRl^cpTeTteTiClill t. W ' 5 F1? t ^ 3TO^ tRcTST^ ?Rk 
ft elTt Tf ofR Wt FT. ifgt M 3 3TRcIl^T <5 foP* 3?T 3TPj: 

askabiologist. asu. edu/body- depot 


37T ^^Tf^rat^IcpSTTlf^, f^FT^T 

31tnft^cpcp)R|cp| 3Jtp} TTT2T c\ jTT Wcf t\ . 3ftT 

& trJT cpf slcpls cR^TT 3ft? ^TcRT t. <J*T ^ ^ ^ t: 


























